While it is generally appreciated that synovitis and arthritis in their later stages involve bone, with erosion, pseudocyst formation, periostitis, and absorption of bone, leading in advanced cases to shortening of bone, the converse situation, that primary bone lesions may lead to joint disease, is not widely recognized. Patients with bone disease may present initially with articular symptoms and signs indistinguishable clinically from those seen in primary joint disease, and it is the object of this paper to present several fully studied examples of such "osteogenic" synovitis due to hyperparathyroidism. It will be shown that the common feature is softening and collapse of bone with the production of secondary "osteo-arthritis" (a preliminary account has already been published (Bywaters, 1959) , and Zwaifler, Reefe, and Black (1962) have recently discussed this, describing three cases).
Case Reports Case 1, a married woman born in 1891, was first seen elsewhere in 1953 with pain and swelling in both knees; this had been diagnosed as osteo-arthritis and treated with physiotherapy. The symptoms worsened progressively, so that when she was admitted on the Orthopaedic Service at Hammersmith Hospital for arthrodesis in 1957 (aged 66) she could scarcely walk at all and had not ventured out of the house for 2 years. She had some pain also in her back, hands, feet, and elbows; questioning ANNALS OF THE RHEUMATIC DISEASES elicited that she had had some nausea with anorexia, constipation, thirst, and polyuria.
Examination.-There was considerable effusion in both knees, with crepitus, instability, and some valgus deformity (more marked on the right). There was also a 100 limitation of full extension of the right elbow, some soft tissue swelling over the left wrist and the third left metatarsophalangeal joint, kyphosis, and a swelling in the front of the neck. She was thought perhaps to have rheumatoid arthritis, despite a negative Waaler-Rose test (1: 8) and a normal erythrocyte sedimentation rate (3 and 8 mm./hr Westergren), largely because x-ray examination of the knees showed gross erosions and collapse of the lateral tibial condyle (Fig. 1 , see p. 171) and of the posterior part of the femoral condyle and patella (Fig. 2) . An x ray of the hand, however, showed the classical subperiosteal resorption of hyperparathyroidism ("sawtooth edge") ( Fig. 3) , besides changes in the carpus closely resembling those of rheumatoid arthritis at the ulnar styloid and scapho-trapezoid joint (Fig. 4, opposite) .
The spine showed kyphosis caused by multiple areas of vertebral collapse.
Subsequent investigations revealed severe hyperparathyroidism with renal failure (serum Ca 6-3 mEq/l.; P04 2-6 mEq/l.; alkaline phosphatase 105 KingArmstrong units; blood urea 85 mg. per cent.; serum HCO3 16-9 mEq/l.).
A strontium infusion test (Fraser, Harrison, and Ibbertson, 1960) showed a high bone calcium turnover, five times the normal value. Bone biopsy revealed osteitis fibrosa without abnormally wide osteoid seams.
Treatment.-A parathyroid adenoma was removed in 1958 with some temporary improvement, but after a stormy post-operative course progressive renal damage in it. The x-ray and histological appearance of contiguous slices from the normal and abnormal tibial plateaux (Fig. 6a, b) and femoral condyles (Fig. 7a, b, opposite) Case 2, a woman born in 1900, was admitted in 1958 with weakness of the legs and swelling of the knees ("like balloons") for 3 years, difficulty in walking, and backache. The right knee in particular had been recently swollen. She had also had some recent loss of weight (28 lb.) with fatigue, vomiting, and polyuria. She had had duodenal ulcer symptoms in 1940.
Examination.-There was some 100 lack of full extension in the right knee, with thickening of synovial membrane in both knees, and transverse striae distensae in the skin over the quadriceps pouches. The erythrocyte sedimentation rate was 7 mm./hr (Westergren). The Waaler-Rose test was negative.
An x ray of the skull showed characteristic signs of hyperparathyroidism with an osteolytic lesion of the frontal bone. Both knees showed calcification in the suprapatellar pouch and deformed patellae "wrapped round" the femora (Fig. 8, overleaf ). There were no erosions of the tibial or femoral surfaces. X rays of the hands showed characteristic signs of hyperparathyroidism in the phalanges and superficial erosions of both ulnar styloids (Fig. 9 , overleaf), like those found in rheumatoid arthritis, and marginal erosions of the metacarpal heads producing a hook-like deformity, also as in rheumatoid arthritis (Fig. 10, overleaf) . X rays of the pelvis showed apparent erosions of the lower end of the right sacro-iliac joint and of the symphysis pubis, erosions of the ischial rami and the lesser trochanter, and a curious coxa vara deformity of both femoral necks (also seen in Case 11) (Fig. 11 Case 3, a woman born in 1887, was admitted in November, 1959, complaining of severe pain and swelling in both knees for 4 months, which rendered her quite unable to walk. This had been treated elsewhere with phenyl-butazone without benefit. 4
Examination.-The right knee was hot, swollen, and tender. There was also swelling in the right side of th.-neck. The urine showed a low specific gravity (1,012) and proteinuria. The erythrocyte sedimentation rate was 8 mm./hr; blood urea 72 mg. per cent.; calcium 9*6 mEq/l.; phosphorus 2-2 mEq/l.; alkaline phosphatase 21 King-Armstrong units.
X rays showed a "rugger-jersey" spine, and changes characteristic of hyperparathyroidism in the subperiosteal bone of the fingers. The knees showed calcification of the menisci and in the suprapatellar pouch. The patella showed some posterior erosion where it lay in contact with the femur (Fig. 12) . There was also a line of calcification in the posterior capsule.
A needle biopsy of the synovial membrane (Dr. John Glyn) showed mild synovitis without round cell or plasma cell infiltration compatible with a diagnosis of degenerative joint disease but without calcification.
Treatment.-A parathyroid adenoma was removed, and there was some improvement when she was last seen Fig. 12 In addition to these four patients, fifteen other cases of hyperparathyroidism (confirmed at operation) have been seen personally at Hammersmith Hospital and Taplow since 1947. They showed similar radiological lesions to those described above and in twelve out of the fifteen had clinical abnormalities in the joints. Most of these patients, however, had presented with pathological fractures or other gross signs of osteitis fibrosa and presented little diagnostic difficulty. Details of all nineteen cases are summarized in the Table, and further Of the nineteen cases, sixteen were women and only three men. Thirteen had raised blood urea (above 45 mg. per cent.) before operation, and sixteen had raised alkaline phosphatase (above 13 King-Armstrong units). The erythrocyte sedimentation rate (Westergren) was above 20 mm./hr in five patients. Twelve patients complained of joint pain and eight had synovial effusions. Eleven showed soft tissue and cartilage calcification on x-ray examination and fourteen had bone erosions which were disclosed by radiology.
Mechanism Involved The joint changes in these patients seem to be due primarily to a collapse of softened subchondral bone at sites of mechanical pressure. The changes in these metacarpal heads (Fig. 21) are reminiscent of those seen in Wilson's disease (Finby and Bearn, 1958) where there may also be osteomalacia, and of the subchondral erosions seen in hypercholesterolaemia (Ansell and Bywaters, 1957) . In the latter condition and in Gaucher's syndrome, collapse of the femoral head with hip pain was thought to be due to weakening of the bone from cholesterol or kerasin infiltration. We have seen a similar phenomenon in a case of osteomalacia which presented as one of rheumatoid arthritis.
Case 20, a man aged 80, had a 6-year history of mild arthritis starting in the ankle (1953) , and involving the left knee with a large effusion (1955) , and the elbows and hand (1955) . However, the erythrocyte sedimentation rate was 12 mm./hr and the Waaler-Rose test was negative. In 1956 other joints were the seat of complaint, and in 1957 the right hip became progressively more painful and disabling. There was progressive collapse of the femoral head (Fig. 25, overleaf) and of the medial condyle of the femur and tibia (Fig. 26,  overleaf (Bywaters, 1959) Chondrocalcinosis" by Zitfian, Sit'aj, and colleagues, 1963 
